INTRODUCTION
Intermaxillary fixation is frequently required in surgical management of facial bone fractures and in correction of facial deformity. This procedure presents unique problems to the anaesthetist for not only is the airway decreased (Barton and Harris 1970) but it is also more inaccessible. Both anaesthetic (Sims and Gresecke 1976) and oral surgery (Moore 1976) textbooks state that one of the answers to this problem is to ensure that wirecutters are kept close to the patient at all times. It has been our experience that frequently once junior medical and nursing staff have established that wirecutters are available then they feel that no further precautions are required. It has also been our experience that such staff have difficulty in managing airway complications with these patients and frequently try to release the fixation without particularly sound reasons. They often have difficulty in actually getting the jaws free.
The purpose of this paper is to determine the efficiency of various staff in releasing intermaxillary fixation, the findings are then related to safer management of jaw-wired patients. It is not intended to review the whole field of anaesthetic management of patients with maxillofacial injuries.
METHOD
Patients -All patients used in this study were under routine treatment for uncomplicated facial fractures by the Oral and Maxillo-facial Surgery Unit at the Royal Adelaide Hospital. All were in intermaxillary fixation using interdental eyelets and six 26 gauge stainless steel intermaxillary wires (Fig. 1) . Patients with other injuries which might interfere with their management were excluded. The intermaxillary fixation was removed at the normal time of removal to test for union.
Experimental Groups -The patients were divided into three groups. Group I -15 patients
The intermaxillary fixation was released by an experienced oral surgeon (Consultant or Senior Registrar). Group II -15 patients
The intermaxillary fixation was released by a member of hospital staff familiar with There is a ,imilar array of wires on the left side. The position of the wires varies with the type of fracture, teeth present and preference of the surgeon. The bars (-) on the intermaxillary wires indicate the position at which they should be cut in the occasional case where jaw release is essential.
facial injury patients but with no previous experience of intermaxillary fixation release (Anaesthetists, resident medical officers and nursing staff). Group III -2 patients
The intermaxillary fixation was released by a friend or relative of the patient.
Conditions
The patient was seated in a dental chair. with the cheeks retracted by an experienced assistant and the mouth illuminated by a dental surgery light. A full set of wire removal instruments was available.
Instrllc/ions
The operator was given a set of written instructions similar to those routinely written on the post operative instruction sheet, viz: 1. In the event of vomiting or airway obstruction the wires joining the jaws should be cut. 2. The usual position of the wires is shown in the diagram (Fig. 1) . 3. The wire cutters and other instruments are on the tray. 4. You will be timed on: a. releasing the jaws b. clearing the mouth of loose pieces of wire. 5. The less the surgeon assists you the more realistic will be the experiment.
Timing (a) Time to release the jaws
Timing commenced from when the wire cutters were picked up to when the jaws were free.
(b) Time to clear the mouth After jaw release the patient and operator were allowed to rest and recover. Timing was recommenced when the wire forceps were picked up to when all loose fragments of wire were removed from the mouth.
(c) Total Time
The sum of (a) and (b) All times were measured by a stopwatch.
RESULTS
The results for Groups I and II are presented in Table 1 .
Group III -2 patients. 1 st case -7 minutes 10 seconds to release jaws. The 'operator' was keen to give up and required much encouragement and advice.
2nd case -3 minutes 45 seconds to release jaws. The 'operator' attacked the wires with great vigour to the discomfort of the patient. It was thus decided to discontinue this group. mInImUm times as they were obtained under ideal conditions, and complications rarely occur under such conditions. Even under ideal conditions with the wires being released by an experienced surgeon (Group I) there was a considerable time range and the average was more than half a minute. The time taken by hospital staff (Group 11) showed a much greater range and average time was more than two minutes. It is noteworthy that the fastest times were recorded by an experienced anaesthetist and a recovery sister. Having the patient's friend (Group Ill) cut the wires was not a practical proposition. Clearing the patient's mouth of loose pieces of wire is of less importance than releasing the jaws. However such loose pieces of wire could be aspirated and should be removed soon after release. This took over one minute for Group I and over one and a half minutes for Group 11. Two of the fifteen hospital staff were unable to clear the mouth.
It is evident that cutting intermaxillary wires is time consuming and not straightforward. Thus one needs to consider other options in management of patients requiring intermaxillary fixation.
The first question is whether intermaxillary fixation is essential for management of facial fractures or correction of facial skeletal deformity. Certainly it is not required for all cases but as a generalization it is essential if an excellent anatomical and functional occlusal result is to be obtained. Methods exist to reduce and fix mandibular and middle third fractures without intermaxillary fixation but these invariably require longer and more extensive surgical procedures (Norkus et al. 1975) and carry a greater risk of malunion and malocclusion. Indeed a number of cases of deformity treated by our unit have arisen from old fractures initially treated elsewhere without intermaxillary fixation.
A number of methods of quick release of fixation have been developed (Maisels and Holbrook 1970) . As with all gadgetry there is always the possibility of failure and also the chance of patient interference.
Alternatively by use of rigid external craniomaxillary fixation the jaw can be left free for the immediate postoperative phase (Banks 1975) or more positive methods of airway control such as tracheostomy or prolonged intubation can be used (FerIic 1974) . These methods however are mainly indicated for complex cases and it is not the Anaesthesia and Infells;"e Care, Vol. VII, No. 3, August, 1979 purpose of this paper to review these options.
Planning airway management is an essential pre-operative task for the anaesthetist and surgeon (Goss and McCleave 1975) . Essentially there are two separate stages; the immediate or acute phase and the convalescent phase. There are also two separate situations in which the patient in intermaxillary fixation is at risk. These are airway obstruction and aspiration of vomitus. Although these may occur simultaneously they are essentially two separate problems.
Acute Phase
This phase extends from the time of injury, includes operation and ends when the patient has regained spontaneous control of breathing, swallowing and laryngeal reflexes. Both airway obstruction and aspiration can occur. The most common causes of airway obstruction are obstruction by blood clot or vomitus and laryngeal spasm following irritation by blood or secretions. The size of the airway may also be reduced by lingual or parapharyngeal oedema or haematoma. Intermaxillary fixation obstructs the oral airway by an average of 50% but the degree depends on the completeness of t-he dentition and the method of fixation (Barton and Harris 1970) . For example a person with an excellent dentition will have a reduction of 90% of the oral airway when placed into intermaxillary fixation whereas a person with numerous teeth missing will be reduced by only 25 % . Complete airway obstruction must be cleared within two to three minutes to prevent severe hypoxic brain damage. This time period may be further reduced by head or chest injuries.
From the results obtained by the surgeons (Group I) the time for release (related to the period before irreversible changes commence) ranged from comfortable to close. For hospital staff (Group 11) the average time was more than two minutes and the maximum time over eight minutes. It must also be remembered that the times recorded in this trial were minimum times and in emergency situations would probably be longer.
The risk of obstruction or laryngeal irritation by blood can be minimized by ensuring all oral and nasal bleeding has ceased prior to placement of intermaxillary fixation. Immediately prior to final tightening of the fixation and immediately after pharyngeal pack removal the mouth and pharynx should be carefully sucked out under direct vision. In particular any blood clots in the naso-pharynx behind the soft palate must be removed. Both anaesthetist and surgeon should be satisfied that the airway is clear and dry.
. At extubation the patient should be awake and able to swallow to clear secretions. The adequ.acy of the airway. ca~ be assessed by deflating the cuff and seeing If the patient can breathe round the tube. They should then be oxygenated with 100% oxygen for five minutes this will greatly increase the time available fo; release of fixation should obstruction occur. Both anaesthetist and surgeon should be present at extubation, whether it be on ~ompl~tion of the procedure or after prolonged intubatIOn. If prolonged endotracheal intubation is indicated, principally because of other injuries or swelling near the airway, then a mutually suitable time for extubation should be planned. The anaesthetist who chooses to extubate in the absence of the surgeon must make himself fully familiar with the method of fixation being used. If obstruction should occur when the anaesthetist is alone and placement of a nasopharyngeal airway does not solve the problem, then alternative methods of airway control to wire cutting should be considered. These include re-introduction of the nasotracheal tube or passage of a large bore needle through the cricothyroid membrane.
The incidence of vomiting in the operative phase can be minimized by careful patient pr~paration. Ide.ally the stomach must be empty pnor to operation. The fact that nearly half of all motor vehicle accident patients are inebriated at the time of injury (McDermott 1978) , and that gastric emptying time is prolonged by stress (Morris and Miller 1976) must be remembered. Thus although the surgeon responsible for the management of the facial fractures should be consulted soon after admission, the ideal time for definitive treatment of the bony injuries is 12 to 72 hours ~fter injury. This delay is most frequently Ign?red wh~n t~e pati~nt has other injuries which reqUIre Immediate surgery. In this situation the options are to incompletely empty the stomach by nasogastric suction and use antiemetics; to reduce and fix the fractures by transfracture wires or cranio-maxiIIary fixation but with deferral of placement of intermaxillary fixation; or the facial fracture treatment can be deferred to a second more elective occasion.
Postoperatively anti emetics can be prescribed and analgesics with a high incidence of vomiting as a side effect should be avoided.
If vomiting does occur then the patient must immediately be placed in a head down, lateral or semi prone position and vomitus sucked out via the mouth or nose. There is always sufficient space behind the last molar tooth in a patient with a complete natural dentition in intermaxillary fixation to pass a suction catheter.
Convalescent Phase
Patients usually need to have their jaws wired for three to six weeks whilst their fractures unite. If the jaw injury is the only injury 1'hen they need only stay in hospital for two to four days after operation and are then followed as outpatients.
The main PToblem in this phase is vomiting, usu<l:lly .as a Side effect of dietary indiscretion, ~edlcatlOn ?r concurrent illness. Hospital staff Illvolved With these patients must be made aware .of t~ese causes of vomiting and also of the pnme Importance of posture and suction should vomiting occur. Those who are stilI kee~ to use wire cutters to release the fixation as a first step in ~anagement of vomiting should be asked to think about the position in which th~y are going to place the patient. It must be pOinted out that those who place the patient In the supine position will have allowed the patient to aspirate before they even get started and few, on reflection, volunteer to crouch ben~ath the vomiting patient! If vomiting persists then t'hey should be urgently reassessed by the surgeon responsible for their management.
Patients must be warned of the risks of altering their diet and in particular to avoid alcohol. They should also be instructed to lean over and allow vomit to run out of the mouth a,nd nose with .r~traction of the cheeks by their flllger.s to facJ!ltate escape of vomitus. The ~ffectlv~ness of these simple but essential IllstructlOns has recently been demonstrated in a series of 122 patients jaw-wired for obesity (Go~s et al. 1979) . Approximately 25% vom!ted at least.onc.e dl!ring the average period of SIX months III fixation. None aspirated or had p~oblems whilst vomiting.
It IS not unusual that patients in the c~mvale.sc~nt phase need to travel by road or air. ThiS IS safe provided that they have fult control of their airway and secretions and are accompanied by a responsible adult (either nurse or patient's friend). Both should be inst~~ted on the importance of posture if vomiting occurs and the limitations of trying to cut the fixation. Particularly they should be warned to avoid alcohol.
All patients with facial fractures requiring intermaxillary fixation should be treated in specialist units by experienced surgeons and anaesthetists. Those involved must fully appreciate the unique management problems which are presented by intermaxillary fixation and plan as much as possible to avoid rather than confront these problems. The traditional role of wire cutters is questioned and although they should be available, * immediate release of fixation is not a first step in management of complications.
